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β-galactosidase 
We solved the structure of β-galactosidase-DARPin in complex with GFP 
to 3 Å.  No cryoEM density of the DARPin nor the target was observed, 
which suggested that the helical linker was be flexible. 
vipA/vipB The engineered protein expressed poorly in E.coli 
TibC Aggregation and severe preferred orientation in cryoEM 
Ferritin The surface was too crowded to accommodate large targets 
Artificial cage The engineered protein expressed poorly in E.coli 
Ribosomal protein L29 Poor incorporation of the L29-Protein A fusion into the ∆L29 E. coli ribosome 
	
Ribosome  
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1								SSGLVPRGSHMASMTGGQQMGRGSGSDLGKKLLEAARAGQDDEVRILMANGADVNALDRF	
61							GLTPLHLAAQRGHLEIVEVLLKCGADVNAADLWGQTPLHLAATAGHLEIVEVLLKYGADV	
121						NALDLIGKTPLHLTAIDGHLEIVEVLLKHGADVNAQDKFGKTAFDISIDNGNEDLAEILQ	
181						KLNLSDIAHRIVAPGKGILAADESTGSIAKRLQSIGTENTEENRRFYRQLLLTADDRVNP	
241						CIGGVILFHETLYQKADDGRPFPQVIKSKGGVVGIKVDKGVVPLAGTNGETTTQGLDGLS	
301						ERCAQYKKDGADFAKWRCVLKIGEHTPSALAIMENANVLARYASICQQNGIVPIVEPEIL	
361						PDGDHDLKRCQYVTEKVLAAVYKALSDHHIYLEGTLLKPNMVTPGHACTQKYSHEEIAMA	
421						TVTALRRTVPPAVTGVTFLSGGQSEEEASINLNAINKCPLLKPWALTFSYGRALQASALK	
481						AWGGKKENLKAAQEEYVKRALANSLACQGKYTPSGQAGAAASESLFISNHAY	
α-helical fusion 
DARPin Randomized residues in library Rabbit muscle aldolase 
α-helix β-strand α-helical fusion 
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1,681 micrographs 0˚ tilt 1,180 micrographs 26˚ tilt 
1,548 micrographs 
MotionCor2 and CtfFind4 
851,776 particles 
Relion3 Autopick with 2D classes as references 
CryoSPARC 
442,974 particles 
CryoSPARC  ab initio 3D model generation 
CryoSPARC  heterogeneous refinement 
65% 35% 
CryoSPARC  homogenous refinement  
Convert cryoSPARC to Relion using  
https://github.com/asarnow/pyem   
Re-center and extract in Relion 
Center particles, re-extract, remove particles with 
origin within 100 Å of another particle 
268,905 particles 
 236,339 particles 
Relion Bayesian Particle Polish 
Relion CTF Refine 
Relion homogenous refinement with C1 symmetry 
Bin data to 1.5 Å/pix 
Relion homogenous refinement with D2 symmetry 
Relion Symmetry expansion  
Relion 3D classification without alignment  
and with mask (pink) 
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507,265 particles 
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3D classification without alignment 
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